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(71) We, THE MARCONI COM- 
PANY LIMITED, a British Company of 
Marconi House, New Street, Chelmsford, 
Essex CMl IPL, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particular- 
ly described in and by the following state- 
ment. 

10 This invention relates to loudspeaker 
systems. 

The amount of sound required to eman- 
ate from a loudspeaker depends to. a large 
extent on the ambient noise in the vicinity of 

15 the speaker. It is, of course, not uncommon 
to provide loudspeakers with some form of 
manual volume control whereby the level of 
the audio frequency signal applied to the 
speaker may be reduced when the louds- 

20 peaker is in a quiet vicinity and increased if 
the ambient noise level increases. The use of 
a manual volume control, apart from the 
attention required to be given to it by an 
operator, may be satisfactory where one or 

25 more loudspeakers are operated in the same 
vicinity as the operator, but, for a public 
address system for example, manual adjust- 
ment of the level of output of different 
speakers in different localities in depend- 

30 ence upon the ambient noise level is imprac- 
ticable. 

One object of the present invention is to 
provide an improved loudspeaker system in 
which the volume of sound produced by a 

35 loudspeaker is directly related to the noise 
level in the vicinity of that speaker. 

According to one aspect of this invention 
a monitoring and control system for a 
loudspeaker comprises means for adjusting 

40 the level of audio frequency signals to be 
applied to said speaker, means for detecting 
the level of noise received by said speaker 
when operating as a microphone and means 
for controlling said audio frequency signal 

45 level adjusting means in dependence upon 



the output of said noise level detecting 
means whereby in operation the volume of 
sound produced by said loudspeaker is 
directly related to the noise level in the 
vicinity of that speaker. 

A loudspeaker system in accordance with 
the present invention comprises at least one 
loudspeaker and, for the or each loudspeak- 
er, a monitoring and control system as 
described above. 

Preferably said monitoring and control 
system comprises an audio frequency signal 
input terminal connected via an audio fre- 
quency signal level controller to an output 
terminal provided for connection to a louds- 
peaker, means for detecting the level of 
noise received by said loudspeaker when, in 
the absence of an audio frequency signal 
input at said ihi)ut terminal said loudspeaker 
operates as a microphone, means for storing 
a signal representative of said last men- 
tioned detected level of noise and means for 
utilising said stored signal to control the 
adjustment of said audio frequency signal 
level controller. 

Preferably means are provided for detect- 
ing the presence or absence of audio fre- 
quency signals at said input terminal for 
determining when said storage means is 
up-dated. 

Said last mentioned detecting means may 
comprise an amplitude threshold detector. 

Preferably said last mentioned detecting 
means is connected to control a switch 
which connects said loudspeaker either to 
the output of said audio frequency signal 
level controller, when an audio signal input 
is present, or to the input of a noise level 
detector, when an audio frequency signal 
input is absent and said loudspeaker is 
operating as a microphone, said last men- 
tioned detecting means being also con- 
nected to control said storage means where- 
by the control signal stored thereby is 
up-dated in dependence upon the current 
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level of noise detected by said noise level 
detector. 

In a system employing a plurality of 
loudspeakers, such as a public address 
5 system, the monitoring and control system 
provided in respect of each loudspeaker 
may be located either at a centralised 
position or the monitoring and control 
system for each loudspeaker may be pro- 
10 vided adjacent its loudspeaker. 

The invention is illustrated in and further 
described with reference to the drawing 
accompanying the provisional specification 
in which, 

15 Figure i is a block schematic circuit 
diagram of one monitoring and control 
system provided for one loudspeaker, in 
accordance with the present invention and 
Figures 2 and 3 schematically illustrate 

20 different loudspeaker systems in accordance 
with the present invention. 

Referring to Figure 1 , the monitoring and 
control system for the, or each if a plurality 
is provided, loudspeaker 1 is shown within 

25 dashed line block 2. It is assumed that the 
loudspeaker is to operate to reproduce 
audio frequency signals appearing on an 
input terminal 3. Input terminal 3 is con- 
nected to the input of an audio frequency 

30 signal level controller 4, controlled as 
hereinafter described, the output controller 
4, controlled as hereinafter described, the 
output terminal of which is connected to one 
of two alternative contacts of a two way 

35 switch 5. The permanent contact of two way 
switch 5 is connected to the loudspeaker 1. 
The other of the two alternative contacts of 
two way switch 5 is connected to the input of 
a noise level detector 6, whose output is 

40 applied to a level memory store 7. Level 
memory store 7 is connected to provide 
control for the audio frequency signal level 
controller 4. 

Two way switch 5 is controlled by an 

45 audio frequency signal detector 8, which is 
in the form of a threshold detecting circuit 
connected to the input terminal 3 so as to 
provide an output when the audio signals 
applied to terminal 3 cease, or rather fall 

50 below a predetermined amplitude threshold 
level. The output of audio frequency signal 
detector 8 is also connected to the level 
memory store 7 to control the up-dating of 
that store. 

55 The whole arrangement is such that when 
audio frequency signals above the predeter- 
mined amplitude threshold are present at 
input terminal 3, switch 5 is in the position 
shown such that the output of audio fre- 

60 quency signal level controller 4 is connected 
through the switch 5 to the loudspeaker 1, 
which reproduces the audio frequency signal 
with a volume dependent upon the control 
signal stored in level memory store 7. 

65 When the audio frequency signals applied 



to terminal 3 cease (e.g. in a pubhc address 
system as an annoucement finishes), so 
audio frequency signal detector 8 provides a 
signal which switches 5 to its other position 
and prepares level memory store 7 for 70 
up-dating. With the switch 5 now in its other 
position, loudspeaker 1 is connected to 
noise level detector 6, which latter provides 
a signal for storage in level memory store 7 
which depends upon the noise level in the 75 
vicinity of the speaker 1, which is now acting 
as a microphone. 

As audio frequency signals again appear 
at terminal 3 (i.e. at the beginning of the 
next annoucement in a public address sys- 80 
tern), the output of audio frequency signal 
detector 8 changes and switch 5 reverts to 
the first mentioned position as shown and 
the control signal stored in level memory 
store 7 remains that which is appropriate to 85 
the noise level in the vicinity of the speaker 
1 immediately before the fresh audio signals 
appeared on terminal 3. 

In a modification, which is suitable in 
applications where the operation of the 90 
loudspeaker is more continuous than is 
normally the case with pubhc address sys- 
tems, the supply of audio signals at terminal 
3 is interrupted periodically in order to 
permit the level memory store 7 to be 95 
up-dated. 

Referring to Figure 2, this illustrates a 
public address system having a plurality, in 
this case three, of distributed loudspeakers 
lA, IB and IC and for each of the louds- 100 
peakers lA, IB and IC a monitoring and 
control system 2A, 2B and 2C respectively is 
provided. In this case the monitoring and 
control systems 2A, 2B and 2C are housed 
in a central position, represented by the 105 
dashed line block 9, remote from the louds- 
peakers lA, IB and IC. 

Referring to Figure 3, in this example 
each of the monitoring and control systems 
2A, 2B and 2C for the loudspeakers lA, IB 110 
and IC is housed adjacent its respective 
loudspeaker. 

WHAT WE CLAIM IS:- 

1. A monitoring and control systeni for 

a loudspeaker comprising means for adjust- 115 
ing the level of audio frequency signals to be 
applied to said speaker, means for detecting 
the level of noise received by said speaker 
when operating as a microphone and means 
for controlling said audio frequency signal 120 
level adjusting means in dependence upon 
the output of said noise level detecting 
means whereby in operation the volume of 
sound produced by said loudspeaker is 
directly related to the noise level in the 125 
vicinity of that speaker. 

2. A loudspeaker system comprising at 
least one loudspeaker and, for the or each 
loudspeaker, a monitoring and control sys- 
tem as claimed in claim 1. 130 
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3. A system as claimed in claim 1 or 2 
wherein said monitoring and control system 
comprises an audio frequency signal input 
terminal connected via an audio frequency 

5 signal level controller to an output terminal 
provided for connection to a loudspeaker, 
means for detecting the level of noise 
received by said loudspeaker when, in the 
absence of an audio frequency signal input 

10 at said input terminal said loudspeaker 
operates as a microphone, means for storing 
a signal representative of said last men- 
tioned detecting level of noise and means 
for utilising said stored signal to control the 

15 adjustment of said audio frequency signal 
level controller. 

4. A system as claimed in claim 3 and 
wherein means are provided for detecting 
the presence or absence of audio frequency 

20 signals at said input terminal for determin- 
ing when said storage means is up-dated. 

5. A system as claimed in claim 4 and 
wherein said last mentioned detecting 
means comprises an amplitude threshold 

25 detector. 

6. A system as claimed in claim 5 and 
wherein said last mentioned detecting 

" means is connected to control a switch 
which connects said loudspeaker either to 
30 the output of said audio frequency signal 
level controller, when an audio signal input 
is present, or to the input of a noise level 
detector, when an audio frequency signal 
input is absent and said loudspeaker is 
operating as a microphone, said last men- 
tioned detecting means being also con- 
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nected to control said storage means where- 
by the control signal stored thereby is 
up-dated in dependence upon the current 
level of noise detected by said noise level 
detector. 

7. A loudspeaker system as claimed in 
any of the above claims and employing a 
plurality of loudspeakers, the monitoring 
and control system provided in respect of 45 
each loudspeaker being located at a central- 
ised position. 

8. A loudspeaker system as claimed in 
any of the above claims 1 to 6 and em- 
ploying a plurality of loudspeakers, the 50 
monitoring and control system provided in 
respect of each loudspeaker being provided 
adjacent its loudspeaker. 

9. A monitoring and control system 
substantially as herein described with refer- 
ence to Figure 1 of the drawing accompany- 
ing the provisional specification. 

10. A loudspeaker system substantially 
as herein described with reference to Figure 

2 of the drawing accompanying the provi- 
sional specification. 

11. A loudspeaker system substantially 
as herein described with reference to Figure 

3 of the drawing accompanying the provi- 
sional specification. 

D, G. ROUSE, 
Chartered Patent Agent, 
Marconi House, New Street, 
Chelmsford, Essex CMl IFL. 
Agent for the Applicants. 
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1 SHEET ^^^^ drawing is a reproduction of 
1 once I Original on a reduced scale 
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